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1. —^m.^ik^M,-^^^^^^^^^^^^^ > $r^^: 

10. if^^J^^^^l^jJ^^tk^M.'^Vil^^^^M^^^^^ * + * 
4H ^n^^^i^^^^t^ 0.3 0.4eV4L|Bl6*,tfe^Ji:t 

12. —n^^^Jikmi^. ^^Hr: 



2 



01820007. 9 



*i ^IJ ^ * 45 ti2/9]il 



JO ^M:^^. n n 

13. ;fiL^;t5C^>J^4^ 12 * t ^— n ^^^-fti^E*^ 

IS J^^ALifj 0. 05fimflJ#$ 1»UD. 

15. ^^^^l^^lAMi^iti^^^. ^^f^^n^^itik^AL^ 
— n ^>^>ttiii|g.3i.#JiJ^— p MJi^^fevJ^a^^h® 0. Sum m^t Sfim 

^m^^^Ak6fj-^^it±^ 0.3^^ 0. 4eV^fBl4-i^#^ 10"eV"'cni". 
25 18. ^^^m^^n¥j^i\L^m^, ^4t^Y^^A^^ 

19. 12 i^m.^xk%^. 3L^^j^^^^±.¥sm^ 

30 

20. ;||L^*lifJ^J^ 19 *^4^>ft:>i^^#, *t*»^J»Ap^^^«>"^. 

21. ^m^m^^l2¥iJ^^ik^^. ^t^— P^-^-fli^E^X 



3 



01820007. 9 



*i m m * 45 m3/9M 



23. #.4&*lif»I:ll-45. 12 d^^-ffcJi:*^, p^^-ffc-^S^ 

24. #.^*Li^J^#-12 6<^>^>ffc.>i^^#, i^fc^: 

10 25. ;fiL|&*LifJ:l|-4^12 6^^>«S-J^##, iS.^^: pME^^n 

26. #.|&*L*J*45.25 *t^h5S^^^^#-^64^ 
15 ^i^. 

27. 4ll|&;l5iif«JJ|-^ 25 ^-gl^ftii^ll^. *t^^^^I*^i^>&fe^*^ 
J^Jk.^^ 0. OS^m f!)#^ Ifun d^^^>^^hii.>&. 

28. #.4&*t3W^i^t 27 6^r4t'fb>ii:^#. ^^J^M^^^Y^M^^^^ 
J^M,^^ 1000 J!) SOOOA 6^^4bJ^^h>^.>&. 

20 29. 4l^4&*tifJJ|-i^25 6^^'ft.>>i:^'ff , * t ^h^«t>&6.4**:t^>&*. 

-i^'hi^^^f 10*'cm-'6(r n^-^>ffc>«^. 

30. ;f|L^*?.^»J^4^ 25 6^^>ffci^^'H^, * t n ^^>fb^E^^ 

31. #.i&*?.ifiJJ|-^ 30 6^^>ffci^^^, *t:^— n^^>fb^E:f^ 
25 >g.>^#^ 0. 05 Jim f>|#^ Iptm. 

32. 4l'-4&*tiF»J^^31 6^>^>ffc>^^^, ^t:^— n^^-ffc^^E^^ 
— n ^^>ffci^E$!li^— p ai^4fci^E^hffliit.#^ 0. Sum Sum 6^jl6 

30 — n ^^4t.i^B.5^^— n ®^'ffc.iiE^RI*^r^fl&ft^'lf-a&^*iS.-^£ 4H 
^^^i^Jk¥j-^^m±f^ 0,3^^ 0. 4eV 41(81 *4--f#& 10"eV-'cm". 
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35. #.#*L:^J:^jjt 34 d^JSl^fci^*^, 

10 37. #-4&*tif«J^^ 36 6^>gl4fc>^^#. ^t*»^/»^P^^^a^. 

38. ^4t*?.ifJJ|-45. 25 d^^^i^^^, ^t^— P^^-ffcJ^Ejtei 

39. ;».|&*tif«J^45. 38 * t^— P ^^-ffc^^E*^ 

1 X 10" JiJ#^ 2 X 10"cm"'. 
15 40. ^^JIiSL^]^^25 iifj^^^^i^. i^fe^: 

41. 12 ¥j^itJ^>kM,-^^^mittM^i^^ > *t 

#. 

42. — ^#J4^>Sil>«Si^#^6^;5rj4-, ^^-^fe^: 
25 i*.6^^h®ii^; 
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44. ;m^*Ljf']:g-^43fi^:^^. *t^J^I^— n ^^^^ 

15 

45. ;ffL4&*LiW^4^44«^^^, P^^>ll:fe^^. 

46. ^^^M^^Azm^^. ^^m^^^¥tmmi^, 

0. Spua 5fim i^j^M. 
20 41. 42 iifji^^» ^^^^^f^^nM^^^^^yi 

lO'^cm". 

48. ^^^^-^^41 iffj:^^, ^ti(^^^^— n^^>ffc>^Efl^Ss- 

49. #.|&;K^J^^ 42 6^:^*, *t ^N'f^li.^ti.S® 

50. ^4t*Lif'J^4S.49 *tiKt^-|^IL4fc>&6^#*&^.^LNO 
30 51. #.^*L#'J^^49 6^1^*, ^^i^^^$Li^Mriiij^m^^^^ 

52. #-^*liftJ^4^42 60>5r*. .^t ^^J#ll^>&ffl:^6*#*^^^ 
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53. *4t*L*JJ|-4^ 42 ^^^J^ m Sf^A VtO s^^t ^ 

54. ^#*Lif'JJ|-^53 6^^*, ^tii.)»C.l^*ll.^'^^|t.4fc>&^f"^i^ 

4H |^3i^^>i^6^-^^lfe:fr#^ 0. 4eV ^'h^^ 10"eV"cm-\ 

55. ^ifr^:^'JJ|-^42 6^^)*, i£fe4^->i;^p^^J^i^:^n^-^>Ki 

56. ^^Ml^^Al^is-^, ^^^J^m$^^M:±mA^^i6k, 

57. #.4&*l*JJ^^56 6^>r^, *H'^J^*»-^)»6^:i^*^^*J#P 

15 58, #.^*Lif'JJ^^43 *^:5r^, t i^— . •fe'fn^f«J6^F 

59. #-^*t^'JJ^ijS.42 6^;?r*, ^fe^: 

20 J^; ^ 

n M^it^M:JLm^m^i&. 

60. ;f^i&45Lif>J^^ 42 6^^;5r^,^t n m^^^M^^^^ikHM.. 

61. #.4&*?.:f'J^^ 42 6(r35r*, ^t^tii^P^^^> 

25 -m^j^^^m^^i^: 

30 jS^Jg^ 
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10 ^^^^^¥i^VC.^^Y^M,, 

63. #.4g-;t5L#l)4|-4^ 61 ^t^^^4bi^>hii.>&6^#«S.fc^ 

64. ##;K^J^4S-61 d^^*, ^^^j^J^^J^^Y^MMli^^^^ 

15 65. #.|&;Kif'J*^64 6^^*, * t 

^-Ifc^^Jf-^A*.^ 1000 5000A6^-^4fcJ^^h5«i>&. 

66. ;JiL4&*LifiJ^^61 ^tP^^/Stfe^^. 

67. #-l&*t.if'J^^61 6^^^, *t*J#^^#fe-^®^. — 

20 0. Sfim $!) ifj 5^m d^^lS . 

68. #.4)&*C^'jil-4^ 61 6^^$-)^, n^-^^^^E^&i^ 

-f-#<j 10"cm"\ 

69. ;^fL4t^if»JJ^^68 6^:^*, * t n ^4i^>«S>«iE ^ ji 

^>t.^^ 0. OSfun IfUD ffii^Jr^nm.^^^^. 

70. ;tiL**?.i«^^61 6^;5riar, * t ^N#4^4fc>&® ^^A^i^^fe-feiKi 

71. #-^*Lif«J^4t 70 6^:^^. *t3lfei-l^lt^>&*^i^*fe^>^^K0 
30 ilN»0 3Sf;4fetifti"l^*.4t>&. 

72. #.4&*LiW:l|-4^70d^^*. *tj*^-l^*.^>&6^:!^«»^fe^*5f^ 
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73. ^it^m^^eiiiti:^^, ^^mi¥$i.^M:mi^Mji^m^i^^ 

j^|t^4&-IL^4«r-45.'«iifeb (ONO) >&«ri^^. 

74. #.^*^.*J^i^L 61 i£^^>^E. NO N,0 

5 75. #.4&*l:^'i^45- 74 

4H ^n^Vil.xk^^^iltJJ^tij 0. 3eV 0. 4eV J^'hi^^^ 10"eV 

76. #.4&*t^'J^J§t 61 * t>^ii.;*C#5|L:2Ll^;rTf'Ji^^: 

15 

77. #.4&*L#'J^#.76 i^fe^: 

78. #.|&*L*JJ^^ 61 6^:^*, ^^i^j^m^^M:X^1^ i^m^ 

20 j|k. 

79. #.ig-*L^'J^^ 78 6^:^^*-, i^j^m^f&^^^^^i^M'^ \? 

80. 4iL4&;K:f'JJ^^61 6^>5r7^, J^^f^—^m^i^^ ^ 
25 81. #.i&;i^#'J^^ 61 d^^Ji-, 

30 82. #|&*t;f'J:l|-J^ 61 6^;:^^, n M^^^J^^^J^i^J^^M,. 

83. — iH'^^i^i^4^-|l4fc#4-f-^J®^^B%'»^f'. fe^: 
— -^^fcJ^ MOSFET, ^ nU^^tJ^^^M,, n n0.it 
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5 84. #-#*Li^J^^ 83 ^^^J^^M,-^^i^^-^^Sb^M&i^ 

85. 4l-i&;K#'J^^ 83 6<»>gl>ft.i^^J^-|BL>ffci^4-!^#^^^>^^#- 

10 86. #.^*Lif'J:l|-4S. 83 ¥j^^Jk^M,-if^.^4b^-^4^^^M^4¥^ 

87. ;ftLi&*iif'J^j^i 83 ¥jJ^4tJi^^M,-1M\:,^^^^3^itM&i¥^ 

15 Mib^J^^^. 

88. ;til4&*Lif'JJ^^ 83 ¥j^it^^M,-^^^^^ii^Mh^M^^ 

20 S^;^jtti"^ 4H ^M^^^^-^^^^J^^ 0. 3eV 0. 4eV ^la] 
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«.>*)il^^i^^*i^ MOSFETS JSL**lxl:;3r'* 

60/237.822 "SiC MOSFET jSL^Jit^*" fi^^S'lSBtt 

■Fi|->^?«J-f- No. 60/237, 426, ^ 2001 4- 5 >^ 30 ^^^^^M^ 
^^^J^Jl^^M:^} N:0 ^^i^*" 6trll:@i|«Btt-*>^fO^ No. 
10 60/294, 307, >& 2001 -^4,g 12 9 ';^^^ikM,X^^ 
^^^j^iO^K:^'^'' No. 09/834.283, -fe-fa 

15 M^^?C.lk{SiO^M,-f^^^^^^^^t WSVmJSL^^^ MOSFET 6t 

MOSFET i^;;!.:^ ^ 1^6^ , .fe^^-^-fi^;^. @ ;;|.>^.g.^>gr t *^ 
20 m'^. e>^:?fiiL7—#^i^=ltl^ MOSFET '&'fn 

■5rv>^^-i-^^%^i£##, i^i'S, :^^M0SFET^^^^^^J^>h6^jJiS, 

1500TC6^ii.;»C.^i^^-^ p ^#^^J , p ^l^' 
^iSk/p-m^^^f (JTE) jiiA.. il#6^»ii.i<.Xt.^it#*t^*!lit6^^^ 
MOSFET i^'l^ttt^^]^^"^. 
25 -tt^>^4bi^:^6^ MOSFET ^;{^.^E.X.*jt.Ee:.^4«ii.. -fi^iI^r-TJC., 

No. 5, 506, 421 ; A. K. Agarval, J. B. Casady, L.B.Rowland, 
W. F. Valek, M.H.White, ffa C. D. Brandt, " 1. IkV 4H-SiC 
UMOSFBT's (1. IkV 4H-SiC Power UMOSFET's) " , IEEE Electron 
Device Letters, ^ 18 jg., ^12^, 586 -588 , 1997 ^12^; 
30 A .K. Agarwal, J. B. Casady, L. B. Rowland, V.F. Valek ^ 
C.D.Brandt, "1400 V 4H-SiC MOSFETs (1400Y 4H-SiC Power 
MOSFETs)" , Materials Science Forum ^ 264-268 989 jlC-992 
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35", 1998 4-; J. Tan, J.A.Cooper, Jr. , ^ M. R. Mel loch, ''4H-SiC 
f ^ ^ & i^. M UMOSFET (High-Voltage Accumulation-Layer 
UMOSFETs in 4H-SiC)'' , IEEE Electron Device Letters, ^ 19 
M-,:^ 12*1,487 jff -489 J? , 1998 ^ 12 ^ ; J. N. Shenoy, J.A.Cooper 
5 M. R.Mel loch, -6H-SiC t 6^ iS>^^^>>^^&^ MOSFBT's (High- 
Voltage Double-Implanted Power MOSFET' s in 6H-SiC)'' , IEEE 
Electron Device Let ters, 18 ig-, :^3^, 93^-95^, 1997 -f- 
3 ^; J. B. Casady, A. K. Agarwal, L.B.Rowland, W. F. Valek, ^ 
C.D.Brandt, «900V DMOS ?^ llOOV UMOS 4H-SiC FET (900V DMOS 

10 ^ llOOV UMOS 4H-SiC Power FET's) ' , IEEE Device Research 
Conference, Ft. Collins, CO, 1997-f-6^ 23 9-25 B; R. Schorner, 
P. Friedrichs, D.Peters, H.Mitlehner, B.Weis ^ D. Stephani, 
"fB-il^^A^] 1800V 6^!g-g|6^ 6H-SiC MOSFET (Rugged Power 

MOSFETs in 6H-SiC with Blocking Capability up to 1800V) " , 

15 Materials Science Forum ^ 338-342 4-, 1295 K-1298 K, 2000 

V.R.Vathulya^M. H.White, "f^^&^^SiC 6^>^5lit^^#4ii5*^ 
DIMOS ^ it ^ 4i. (Characterization of Channel 

Mobility on Implanted SiC to determine Polytype Suitability 
for the Power DIMOS structure) " , Electronic Materials 

20 Conference, Santa Barbara, CA, 1999 4-6^ 30 9-7^ 2 B; 

A. V. Suvorov, L. A. Lipkin, G.M.Johnson, R. Singh ^ J. W. Palmour, 
'^m^^^ DMOSFET 6^ 4H-SiC ^ S^'^'}^^^^^^ WSiC Self- 
Aligned Implant-Diffused Structure for Power DMOSFET s) " , 
Materials Science Forum ^ 338-342 ^, 1275 JT-1278 j?, 2000-^; 

25 P. M. Shenoy 3ft» B. J. Baliga, "-f-®^ 6H-SiC ACCUFET: — ^itA^i^ 

B. ^^ MOSFET (The Planar 6H-SiC ACCUFET: A New High- 
Voltage Power MOSFET Structure) " , IEEE Electron Device 
Letters, 18 41-. ^12^. 589 jir-591 3f, 1997 -^12^; Ranbir 
Singh, Sei-Hyung Ryu 3fr» John W. Palmour, "^fij^L^fciS. 4H-SiC ^f? 

30 ^ ^-DMOSFET (High Temperature, High Current, 4H-SiC Accu- 
DMOSFET)" , Materials Science Forum ^ 338-342 1271 jlf-1274 
2000 4-; Y.Wang, C. Wei tzel jfp M. Bhatnagar, "^JK^^ SiC 
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^ 4^ MOSFBT -iSiif MM. (Accumu la t i on-Mode S i C Power MOSFET Des i gn 
Issues)" , Materials Science Forum ^ 338-342 1287 31-1290 
X, 2000 ^; A.K.Agarwal, H.S.Saks, S.S.Mani, V. S. Hegde ^ 
P.A.Sanger, "J^^ KESVRF, 6H-SiC MOSFBT *^J9f|t (Investigation 
5 of Lateral RESURF, 6H-SiC MOSFETs) " , Materials Science Forum 
^ 338-342 jg-, 1307 3T-1310 2000^. 

m,t^ SiC ^Ji^TTiSii^^A^^: a)#^i(. UMOSFET, (2)#iL^ 
5ii.>?v MOSFBT (DIM0SFET),3^(3)#i^|»"-f^MOSFET (LDMOSFET) . S lA, 
IB, lC^lD^tbTit#M*t,. Eg lAi)?,»J#^^ MOSFET, '^^i^ 

5t^ia-5r^#4l^i^, ^iM.^^^Ap^:^$^m. #1^ DMOSFET^S IC ^ 
ID ^i^m. ^^•^^^>2.6^^Jl DIMOSFET ;teH5. m^^M:-^ 

#^JL DIMOSFET IB t^B^» "^A^^^S-t^^^m^fj^^ 

15 (DMOSFET)^3f^6^^#. p I9f^45^^^7^, '^ECn)^^^ 

^jk^, ?*^S^i^M^ik^, ^/^^ 1400TC-1700TC4:,fiJ6(ra>$.T«: 

n*Miiii^»^m^m)mA-^it^. p^dfj^ffkm wi. ti ^ 

Ti/Ai^^A. ?§#^j|ki^^i^fiTii.^. 

SiOi)i?.^^'fe>£'ffc#^;te^*?*t^ (LPCVD)*lL^iEf^. mJ^^^^\ 
20 |lLTi§.:»C. ^^,6^^jt^V'>^;f.Si0ailft.4fci^/IL>fb4«l/|L-«S*b(ONO) 5: 

^ ^If- ^ . i\L R. Schorner, P. Friedrichs, D.Peters, ^ 
D. Stephani, "i^^ 15R-SiC ^M6'j4gl>ft.ii8«^gfc-i-6*r MOSFET ^^m. 
25 (Significantly Improved Performance of MOSFETs on Silicon 
Carbide using the 15R-SiC polytype)" , IEEE Electron Device 
Letters, :^20^, $^5^, 241 jlf-244 35" , 1999 ^ 5 ^ . 
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JSkJ^¥} Si-Si 4lk. JL S. T.Pantelides, '*>^4fc>^'^4t-J?-**^/^-f-X.;fi. 
J^0. (Atomic Scale Engineering of SiC Dielectric Interfaces) " , 
DARPA/MTO High Power and ONR Power Switching MURI Reviews, 
5 Rosslyn, VA, 8^ 10-12 9, 1999 and V. V. Af anas' ev, M.Bassler, 
C.Pensl, j^M.Schulz, "j^t SiC/SiOi-IF-^^ (Intrinsic SiC/SiO» 
Interface States)" , Phys. Stat. Sol. (a), 1^162^, 321 K 
-337 J?, 1997 4-. 

10 ^M: (1) tb ll4S#^fi^ p ^ SiC 6^45^^, ^ (2) iSLjf^^J^^^&M. 
'/^j^^^SL^^^.JtS.Stidev&n, P. I. McLar ty :^ B. J. Bal iga, 
6H-SiC _t. ^^-1^45.4^^^ + 40 6^ /^-.^ (On the Presence of Aluminum in 
Thermally Grown Oxides on 6H-Silicon Carbide) " , IEEE Electron 
Device Letters, ^17^, ^ 3 136 j?-138 jlf , 1996 ^3^^ 

15 M. A. Capano, S.Ryu, J. A. Cooper, Jr., M.R.Mel loch, K. Rottner, 
S. Karlsson, N. Nordell, A.Powell, ^ D.E.Walker, Jr., "^-f 
i3L/^Hj 4E-^it^^ 4b.^ (Surface Roughening in Ion 
Implanted 4H-Slicon Carbide) " , Journal of Electronic 
Materials, 28 il-, ^3J5l, 214 If-218 jif , 1999 ^ 3 ^ . Purdue 

20 University *^J5ff^/w^#5!)^t^, J^M^^M^'^^^^^^^^f^^ 
>t.^|HJ>ff>^jL^3^9^'^4-. il33^>l9f^^b,#$lJMtfe•, 

^(1200TC)-^lttb^^6^%.^iti^^, .?&lte^^6^Jtt^S>g.(1400TC) 
^^^^^^it^J^. JLM. K. Das, J.A.Cooper, Jr., M. R. Melloch, ^ 
M. A. Capano, " AK-f^ 6H-SiC MOSFET ^ ^ JS^M St^^ ^ 
25 (Inversion Channel Mobility in 4H- and 6H-SiC MOSFETs)" , IEEE 
Semiconductor Interface Special ists Conference, SanDiego, CA, 
1998 4-12^ 3 9-5 0 . ii^^J^&^-^F-^ MOSFET (S 3) , 

p I9^ii>w. p I9^S^.>c#;t (4SiS.'W)*^JfcrS|-4^^!>^ 1500X:fi^^ 

30 ® 4 -a?tb//r-Jf 6^ "ACCUFET" it^.MMi^^^JS^^S: 
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T^sij>^ 6H-SiC t^i$%-f-a:3^#, 4e-SiC t^^lS'^K.^^ 

5 Sridevan jfp Alok e.M^il, >^ p ^^hil>& (p-epi) J^6^-f-^^ 

MOSFET t 4H-SiC t 6^^*.-J'3i'^#-.S. Sridevans^B. Jayant BalLga, 
"#T^N>^il^^;^i^ 4H-SiC MOSFET (Lateral N-Channel 
Inversion Mode 4H-SiC MOSFET' s) " , IEEE Electron Device 
Letters, ^ 19 ^ 1 My 228 jf-230 , 1998 7 D. Alok, 
10 E.Arnold, ?fpR. Egloff, "4H-SiC ^^t>S.M>irit^#^6^J^t;#a^ 
'14. (Process Dependence of Inversion Layer Mobility in 4H-SiC 
Devices) - , Materials Science Form 338-342 ^, 1077 jlJ-1080 
jf , 2000 4-. it^A^J^^^mSFET p-epi, ^fi^J, 

llOOrx^itii 98X:6*F:^^-^(DI)7)ciyL>fe6^ t^i-i^C. 400min, ^^>^>^ 
1100TC;f.l4. Ar 60min. 95 0TCS N» 60min. I^^il 

"tX'fei.f'^?^. /L'1^>«5f^^, fe^ Purdue University 6^ Rensealar 
Polytechnic Institute (RPI) , jfp Cree Inc., dfer©:t:^it>h^^. 

t.^^^:^^-§t^^—^d5-S^A0^^^i^. K. Ueno ^ Tadaaki 
25 Oikawa, "^#^6^ 4H-SiC MOSFET (Counter-Doped MOSFET' s of 
4H-SiC) " , IEEE Electron Device Letters, :^ 20 jg., ^ 12^, 
624 35-626 1999 4-12^. |SJ#, ii>^*t^>^E.lS:^ P 19hii>v6<>tfr 
<JLT>^-f-®^ MOSFET Jie>^^S(L. ii;T;Ai^^^&#^ MOSFET . -f^ 

^ p-epi, ^icim,^-^ p l9^^fe^3N^5M^J^fc.A^6^^^*L3^>^^^R:^. 

^S(1300TC)^^»5Aiftjt^a&^44. n^E6^#-^*.>S.-5r»':i^ii.i±^*l n 
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tbi^i^ 4^ 5^ ^^^^ EiiiLail. 

^it, >^E.;p€:t-p B^S^./^*^-f•®^ 4H-SiC IIOSFET^^^t. 
>ft.*b>^^>fblL (NO)^#.TiI.;»ce.ia:^ti!A^*^«r. iU. M.I.Das. 
A. Lipkin, J. W. Palmour, C. Y. Chung, J. R. f ill iams, K. McDonald, 

5 TfpL.C.Feldman, "^^^i-Jgi, NO i£;«;.6^ SiO: 4H-SiCit 
^^i?*6tf MOSFEKHigh Mobility 4H-SiC Inversion Mode MOSFETs 
Using Thermally Grown, NO Annealed SiOi) " , IEEE Device 
Research Conference, Denver, CO, 2000 -^6^ 19 9-21 
G.Y.Chung, C.C.Tin, J.R.Williams, K. McDonald, R. A.Weller, 

10 S. T. Pantelides, L. C. Feldman, M. K. Das, ^ J. ¥. Palmour, 

^it^^ ^&3i,:fLJ^ 4H-SiC MOSFBT it4-^ ^ 
(Improved Inversion Channel Mobility for 4H-SiC MOSFETs 
Following High Temperature Anneals in Nitric Oxide) " , IEEE 
Electron Device Letters ei^^#JL^ , 

^iti^m^^^^^^^. C.Y.Chung, C.C.Tin, J.R.lilliams, 
K. McDonald, M. Di Ventra, S. T. Fantel ides, L.C. Feldman, ^ 

R. A. Veller, "^^^iM.^ftf 4H ^ ^48l>ffc.^tfe^^i^W-ii-l^a» 

6^ ^iT^ (Effect of nitric oxide annealing on the interface 
20 trap densities near the band edges in the 4H polytype of silicon 
carbide) " , Appl ied Physics Letters, ^76^, ^13^, 1713 
K-1715J1T, 2000 4-3,^, '^initfj^^^^^^i^^]^^ ^^^^it^^ 
^^^4-^ MOS >5?"^, JtkS^^JSLMM^^mi^^^^^^ 
(35-95cm7Vs) . 

N2O ti-J^lt-ffciUbATiifed^. J.P.Xu, P.T.Lai, C.L.Chan, 
30 B.Li, ?^ Y.C.Cheng, "j^ 6E-SiC JlUjO ^^iSi.$L^¥i6fi0L^iij^^ 
7f»"5r#'|i (Improved Performance and Reliability of NiO-Grown 
Oxynotride on 6H-SiC) ^ , IEEE Electron Device Letters, 1^ 
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01820007.9 ^ BJ m7/20jj4L 



21^, f^em* 298 jlf-300 jlf , 2000^6 '&m¥l^*i'^fy$^;^^?\ 

>^6H-SiC Jid^|l.4fc#^N20^^ 
T 1100X:i-jfc;^i&.4b, -iL* Lai #^>«^>«9f^i±. P.T.Lai, Suprat ic 
Chakraborty, C. L. Chan, ^ Y. C. Cheng, " 
5 Si02/SiC 'tM,-f^it^~^^i^]^&i¥l^^'}±/^iifj^'^ (Effect of 
nitridation and annealing on interface properties of 
thermally oxidized SiOi/SiC metal-oxide-semiconductor 
system) " , Applied Physics Letters, ^76M-^ ^ 25 3744 
3^-3746 2000 ^6^. , 
10 ^ifa, Lai ^/w#fmTfe-, ii#6<>^S>f*.^^Jt*^- 

^^.^ift^^^tt, Lai ^/w>it:t*J!l^fl9^#>t.6^^'l^a^.S.i*'h. 
Hq, it^JLi^^^ 6H-SiC, 4fl-SiC, Bi«yXt6H-SiC 

15 MOSFET 6^-^"^ ^t-g-^:^^Sfc:t-f-Stxt 4H-SiC MOSFBT ¥i^'H^^S.1^4-. 

mSVET)^4I^^J^^J^mSFET ia4gll>«i>i^ MOSFBT fe^ n 

20 >i^E6^ p ^^>fti^E. >^j;^j^^_t6^|L4t.>&. MOSFET i^;t>yw;fajS 6^ n 
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^ 9! ^ ^8/20K 



^>&*.#'h-f #^ lO'W. n^^^ilirv:*^-^;!-^^^ 3500A 

$^ 4H ^^^it^iiij-^^tt^^ 0. 3 0. 4eV ^m^h^^ l&'ey"cm-\ 
10"cin"'5>|#^ 2 X 10"cin"'. 
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01820007.9 ^ BJ m9/20iii 



^^^f^^ 1000 ^!j^<> 5000A. 
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01820007.9 ife 15 ^10/2035 

-n^^>«:>«^E54#5'J^-P^^'«^^S6^*h®^ 0. 5ninHj«r Sum *^ 

xEyclt^>fr4^^>&^N^^>&' M^iti^^^^- « ^^^^^^ 

^T^^^^^^* Sze, Physics of Semiconductor Devices ( + 
-^'(♦^^'H^il^rS ) , ^^XSL, John Wiley ft Sons. 1981. pp. 383-390. 

.i^E^I^— n^^'ffc.^&^'^#^^— ii^^'f'^^^^^- 
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vn m =^ m"iJ/2oiiji 



Jfc^h. ^^J^^l-XLM-rn^^^SilJJ^^ 0. 05^iin5!)#^ l^m 6^>5- 
-^^^i^;^hii^^4.-^J«J#^ 1000 J!) 5OOOA60jf.>g.. 

20 ^M-^sL p ^^-tti^^E. $^^;»-tb,-6r^;A^^^^^ p ^^^j^k 

m 1 A ^iL-t^d^ UMOSFET 6^ ® 
25 a IB ^f'^K.dtr DIMOSFET 6^ S J^; 

® 2 6H ^ 4H i^M^itJkjLiit ONO ?fp^i4.-jfei^-fb4fe6^-lf-fi& 

30 S 4 An J^itSiC ACCUFETd^TF^S; 

B9 6 A#-i&;#^it8j6^l^^'«^j6^ SiC MOSFET dfr^^S; 
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^ 1112/20^ 



S 7^«.i^;*Ljl^fi^^->^^;9fe'^m SiC MOSFBT fi^-n^^S ; 

a 8A J. 8H i9L9l4f'.#4^iCW6^^^^^^^^'^^ MOSFET «(ri2 # 

5 #»; 

m 1 2 A^I5.>tt:.;&^ NO 3fr. NiO ii.;k.+t2a>T-3F-tf» 1^ I^^A (Di t) ^-1" 
(Ec-E) 6*1 ^ ^ * ^ ; 

;$^J5ia«6^^«fe^4l.#>J^4fc>«^ MOSFET ^/iJ.'&'fn6^*J#:5r*» 
25 SiC #a MOSFET 6f>#i.>fbi^^i«16^>^a&. 5i>^*Ht:;?r^"^^:*^^.'^^^«^'^ 
^^^i^i^ihy^^. ^m^^M^^^ii^i^^^^^ SiC ^ 
Si0a4Lfi]6<f^^>5L;r;^^*^^*^4^^ 4H-SiC ^^^hlj^^^^^ 
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iJi ^ mi3/20iii 



10 Ji. n" 5ti|^>& 12 ■5rjaA#J!llil4*^>^>Ml>&, -ffci^jlL 4H 
4gi>fbi^. -fffci^it, n" ^i^^ 12:^^;3it.-f j5jL^>W.i^ 10"J!)#& 10"cm-'. 
5 jfc^h, n>g 10 ■5ri'>lA)ax>&ii.;S:XE[^^h3ilvg-. ^illfc, n*>g;til3ft. 
-^i^^f^Mt 10"cm-\ 

^/&12 l^4l:#pJ9h20. -ftitit, P^9^20A>^ Al #>^i:>'#^ 
1500TCia^Tii.J^. p fiH^ 20 HK-^iL^ ^^/^Mj 1 x 10'* J»J#^ 2 
10 10"cni-% ■5r5^#it>^ n' ?!^^>g 12 >y<#^ 0. lmnS!l#& 3|ini. 3^/^^^^>^'^ 
;^-^^p^#'4S^*J,4&>efeiti">«9^i(^ p l9^20 6^^#^^^J,g^^j^i±1500 

20^|B)6^^^>9|i^I«^ (ii>i-KJa{.-5rv>t#i& JFETSii.21). -iiP^^^Y^.j^ 
15 -j/P^^f^J^^. JFET E 21 6^«.|aLTv:*^##.^. sfej^Afc. -tli^A^ltl* 

n'^^^^E 24 i^-J^i^fi^fi^ p^M^itJ^^ 22 il:4fe-#>^ p I9^ 20 . 
nJf^4t:^JSL 24 JFET E 21 p I9^ 20 

20 5£>W.^ 0. Sum Sum. ^i^ifc, 'fiE-i^d^ p*>l^'ffci^E 22 ^ n^^J^K 
2^ ^4^. ^ p Bl^ 20 6<rii^;fBXt. n-Mznn^'^^. nM^M 

'it^ 28 :^4|56^ n" i^i^M: 12 6^ JFET E^v::*^l.>^^>*)il 26. ^>ijil 26 

■g-jji^^ p I9^^^3#:^;i>^, i500T:6iria>$:T-^ p I9^— ^^Siiv^. 

25 'ffcitijfc, ^>4li£26 J[$.-fti^>^P I9^ 20:^>yL^ 0. 05^mJiJ#(? Ifim 6^^,^. 

26 m^mit^ 32 p 

2 0 d^f^^tftoTS-^^i^ lOA ^ IOC — ^v^Jl 

26 -sTJc^l^'h^ 10'W6^^>gr^#. .j«E.>ft P (9^ 20 >i/^ Al 

it: 26 ^^iti^mm—^^y^^ n ^^>t, v>^ie.i&.^^^-^/*.jit>^^^, 

JFET E, m^^'i^it^M:^/^ JFET ETiJA^^#^f-|fi 
^ Bt if ;*D 1 6^ 'fe . 
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^it>^>^^^ 1 ooA nj #^ 5 oooA. 

Ht^'^— 30 jfpJS^Jtt 34. -Wiifeifc, »^tt30^ 
#:(Ni)^^j^, 600r:J!|^ 1000C4:,/516^S>t.T, 'J^ll*' 825x:t 

i^K, fJs^^^y^ P'E 22 ?^ n*E 24 6^8fe.*^^J». 34 ^^VJ.^ 

m^^^^M, 27 ^ p I9|-/J.>^^iE;»;.>^-il-^-J^>^ p 191^ 20 Ji, 
^^t-ft^it JFET Vi-^^M: 12. M^il 26' ^-j|-^-^^M$.>&^^, 

15 A. H-fglAfe., n -gl-fei>>^E 24 ^^Tt^^it^A^^^^^ 27 ^^A. -S-it 

1000 5000A WJf-^. -fcfciiill!.. ^f-:i-^fe^^4fc^>S•27 A:^#^^*^> 
4^^^#^60ii.^#iS^6^. /Jfe"^. *.J^#i-Jfc«>ffc>^>&27^^A«y^il 
26', 21 Jtis^nm^^^. Bifc. 

20 27 ^^^yij^, >6fcifeJ4i. #it-l&^^i^>& 27 :r^>&*#'J*i^^ 

10''cm-\ ^^-bp. *:#^Sfc-f-'*->^:3'; 2xl0'*6<r. 3500A ^*^^4fc-^>& 

^jv^jSk-g-, ^>^xt^^*^ p*E 22 p*E 22 ;F^.^E.«'Jxt P 

fftio^^m 30'. ^jUt 30'-5r»'>«>^'&'H-'^it6^##*'jit. mt^A^p 

30 «^;&;?fS./w]l|a)*f, m 6 7 ^fi^^i^^^^ ^ ^^^^ ^"f^^-^^^ 
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ift BJ 4S mi5/20-|2L 



5 #-^>J^iSL8^d^F^:^*i|6^#'ft"(H#Sa^Tv:*#-^® 8A 51) 8H, ® 9A 

5!j9J48Sil. rhmSAm-^, ^ n MM: 12 Jl^ ^i^^ 100 ^M'^mi^, 
^MSs^^^n n 12 X, vU,^^ p I9f 20. ^iti^, Aii>^fJ-tii 

100#.^n ^>i>^ 102, JSLB 8B. ^itd^iiTv n ^>&6fr^;t fe^ 

>^.— >h>^5l6^ P l9^20^nM>±>.102 d^-^i^^^i^J^-A^ ^>fi^!| iL © 11. 
.^>i>>vplt^n^yi-102 ^^;t,/^:t6^^^#:;^'3«t5'JS>$.J.ik-^ 1500 

it#6^il.:^■^^^^:*>^^^:>^n E 24. p*E 22 jfp^-tel ( backside ) ^ 
15 ^4LJ&34-ff-. dh=iS 8E ;3tT^. 

Tfe*® 8C^/r^, *#I4^«100, ^J«.^;^104 ##J#ig^, nM^ 
>t*J>«#fe■:g|l04#.ja.^., «^#n*E24. ^ A^;^ 1 04 ^ p 
^20¥j^\'m^nK 2A^fSim^^iifimm, *^^a>^it26 i'jJilil-Jfc 

^S^, ^'J>^^^106 v±/vpM^;t. >^i=-^>^p*E 22. •5r>i>Vp^ 
^>t>^^^^ii-£^il6^ P^E 22 6^l^>^7fp^i5(i.^i*.;^. pM 

25 m BE ^m^f^^^ 106 }rU,;Si^rL 10, n >g 10 "srii'^ ^ n ^ ^ 

30 m 8F iJC^^S-^-ffcife 28 6^^^j^jf«»Slfe^NfK. -^i&ifc, %#t.-ffc*^A 

Si02> H^^i^iL ONO "srJS^A-tfc^*^. ^itifjA. 
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01820007.9 ife W 4S mi6/20M 

X:6^-^>^^^^ 2 J.J#*> 8SLM ^'^^^^V^O 
5 if ^»M^>^^ 11 45 ^^>ffc^Ji«^IL>ffc>&6^5t#*^f^A^^ 
;>Cit'$'^Jt:S-^#Ot^fr^^'J^ No. 09/834. 283. "HaO 
i^vgji^'ft.yi:^^^* (Method of N,0 Annealing an Oxide Layer on 
a Silicon Carbide Layer)" Wo. 5308-156) . ik^^m 

fl4Btt*^^'J-tWo 2001 ^5^ 3O0^3t6^#«.^ "^^.^ 

10 Ji^-ffcv&A^ N,0 ^^^^ (Method of N»0 growth of an Oxide Layer 
on a Silicon Carbide Layer) " i^i^. ^ 

iLiHt^SiL- J.P.Xu. P.T.Lai, C.L.Chan, B.Li, ^ Y. C. Cheng, 
6H-SiC X N.O ^Hfc|t.lu4e.4fe«^i5t-l-6<»*t«fe^^*'i^(l"'P'°^«^ 
15 Performance and Reliability of N.O-Grown Oxynitrde on 6fl- 
SiC) " IEEE Electron Device Letters, % 21 ^ 6 JUl, 298 
1^-300 i , 2000 ^ 6 ^ . ^-kP^n^^^^i^^^' ^' l-lP^^" 
J W Palmour, p ^ SiC Ji6^j&^^i^^>S.«.^^ 1*^*"^*°^ 
state density oxides on p-type SiC) ' , Mater ials Science Forum 

20 % 264-268 ^1-, 853 ^-856^, 1998 i^. ^-^^^ 7^^^^^^^^ 

^^-)fcSio.>&6<FJ^^NO is,>K.-^vx^^^vj,A'\-:^^n,^^0^^ ^^T^'l 

iUt ii- : M.I.Das, L.A.Lipkin, J.W.Palmour, G.Y. Chung, 
J R Williams, K. McDonald ^ L. C. Feldman, '^^^m^^'^- NO 
6^ S i 0. 6^ it^^ 4H-S i C MOSFET (Hi gh Mob i 1 i ty 4H-S i C 

25 Inversion Mode MOSFETs Using Thermally Crown, NO Annealed 
SiO:)- , IEEE Device Research Conference, Denver, CO, 6 n 
19-21 2000; G. Y. Fantel ides, L. C. Feldman, M. K. Das ^ 
J W.pLlmour. -|l4fciLi^aiE:»C6{| 4H-SiC MOSFET ^4r^A.1^'A^ 
(Improved Inversion Channel Mobil ity for 4H-SiC MOSFETs 
30 Following High Temperature Aneals in Nitric Oxide) " , IEEE 
Electron Device Letters e.^^#iL^; G.Y.Chung, C.C.Tin, 
J R Williams, K.McDonald, M. Di Yentra, S. T. Pantelides, 
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^ Bj 4? mv/mM 



L.C.Feldman ^ R.A.Weller, "IL'fblLig.jllCJff 4H 

(Effect of nitric oxide annealing on 
the interface trap densities near the band edges in the 4H 
polytype of silicon carbide) * , Applied Physics Letters, ^ 
5 76 M-, U m. 1713 -1715 If. 2000 3 

d^Jta-^^'Jt-^^^f'J-f- No 2001 ^ 6 11 0^^6^# 

M.^ " >a S. % ^^^;*^^#J # :?r'^ (High Voltage, High 
Temperature Capacitor Structure and Methods of 
Fabrication)" t^il. ¥j H . *>f^^i*At^ 

10 4M'^,i2g.. 

i200x:a^T^4b^4bii:>&, ^^^M'^yy.^^^j^^it^M,^. ;^ 

'h^:^ SiC-?-^W'i5i«fe*4^|l>ffci|jb/^4bi^i&4^^a&^. 

^fi^^e^-^^^T^ i200TC6^4^4bfi^. -ffci^Ak., i3oo 

^7^^ (SLM) SiJ#(? 6SLM. ^i&ifc, ^^it^^ 3. 5 4 #^^#>^^. 

i«i^h, ^J^#J!j6^^>rtS>g, l^;^^>ffc^^ Ar i?. tit^. Ar 

^i^^,^^^vllL2ti^0,^^^y<^ 0. 37cm/s 1. llcm/s 6<f N.O 

0. 65cm/s ^!}^ 0. 74cin/s iij NiO 4^— "g-Ji* 

^^h, i£it.^L NiO Jf::^t>^fe^:fc-f ^ 1200X: ^^l^.-ffeS;!*^^^ 



27 



0 J 820007. 9 



^ m ^18/20:K 



56 

5 ^i^4^ii.;RL*^|t.>«S^.M 202 NO 204 

15 S 9A ^ 9J ■«.8>«#.4^>^it»>««*:^— 

^n^¥j^^^, *»® 9A^T^, >^n^>gl2 Ji^^A4^^120^^l'J'fta 
^, ^Mi±^^^Bmj^l2, ^^pl9^20. -WL^Afe., ife.5rA^A.f!|Ji 

I^#fe-;^120. ^A^;^122:?f-^^A^'&i4.6^p*E22^JJa-;&«^S^. #«J 
20 ^*fe-:^122dt:#P^5E>^. 9B. -fifcifeJfc, p ^^/^ii>?^^J45#i& p 

J^. ^>X^pl9^20^p*S22Jir, #Jij6^^;f^:Bk:;&>ijft3ilJ.i>-#^ 1500TC 
6^a>^, ^#.^:aS.>g.6^Btl^>yw#*j SO^-f'J^^ 60^, i^J^^T^ii.^^^ . 

25 p*E 22. p I9f 20 jfp n ^J^^JI^M: 12 _L^^j^ SiC :#'hi€>S^ 124. dkp_h 

m 9Di[5eB«^>^^>*jil26'6^^i^6^ n^^Jt>i>^. SdfJr-ir^, 
mj^¥tm 126 mm^^ 126 ii/^ n ^^>t^:*4l:#^>*Iil 

^J*Jil^:*^J^jS:^4^;|lii>>^^#6^ JFET E. ^it6^ n ^^;t fe^*^^^ 
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ili ^ |&19/20l;i 



^ 9E-SC^ 24 dl-ffl 9E /St"*, ^Hfe-^^;^ 126, 

;^128#^N^a^^:*|l.#J^ n*E 24 ^)rt>S6^5f cr . ^^-^ 128 ^ 

5 ^ 9F -sttB^T*-!^^^ 128 i5<A/^:4. n*>gr 10, *-q-»5*iti±>^#J^ t 

^i^ifc, #^6t|i|.;tL>t«.jtA>^'f^i^ 15 00t:6^5a>^T"^»':*=BiL4ii.^»a^-^ 

10 ® 9G 28 6^^J^5^®^^^J#. m^it^ 28 '^ti^itk.A 

9HT^B^5S^4ft 30' db»®9H^7j:, ^#i-jfc>g:124 t 

32 3^S*^J» 30'6^^^ii.. iL:*-, ® 9G 1 60ll.4fc*b 28 
32 •^v:i—:i^^^M-^i^milt,'h±fiJT^,m^Mi 32 -q-iS*^ p ik^^, 

'tt.i^iik., iS-S-a 30'?fpJ^^/ji 34 A.^. '^A^^^^^^^^ 600X2 

*, 

25 :itp_h^-tii.,4^-?ts^6^^:5fe'«?!l^^'H^*^ JFET K^m^^^itp I9^ 20 

JlJiJ 24 6t^>4jil 26 ifp 26' , ;^i^^^yi3^ 26 ^ 26' ftf, >fei^^ 
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ift 45 M20/20M 



m lOA ^o^jS.^^t^t'fe^BtA^^aj^il 26 pfp 26' . *»B lOB ^T^, 
Jt^t-te^i j*^ 6^4Lii&^ « £ . MOSFET 

0.4eV i*]ft^^*^^>S.5^'M'J'J^i^^ 10"eV-'cm-', ^>*Jil^*^^^:^ 
15 ;^3. 3iiiiDx3. 3iiim6^4H-SiC^&i^M0SFET. 13 lOA ^21;^ 

30 Mn¥j. ;*^il^6{r^ffl>fcT?'J*t^'J*^t^*. 
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'Ml 

m 1A 



4t 



N+lffH' 



ii+.6H-SiC 



m IB 
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% BJ ^ Ptt @ ^2/1915 





1*^1—71 

1 N' 1 
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1 N' 1 


SI 4H-SiC 



m ic 



P* 6H-SiC 



m ID 
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m'3/19!U' 



1.E+14 



_ 1.E+13 



> 

o 
o. 



1.E+11 



1.E+10 



>- ONO - 6H 

!r-ONO 4H 

►-Th- 6H 
fc-Th-4H 



BH Fc 4H Ec 




4H Femii 



G 



S pH 
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m 3 
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tH m m m mmm 
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« Bj IS pft a mr)/i9iu- 
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iSi m =^ m m menm 





100 




p 
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20. 








n- 






12 





m 8A 



102 



102 



A — 
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n " 
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@ 8B 
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ift Hj 4s pf* a m-f/mi 




37 




10 



m 8F 
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ift HJ a m'9/l9i;^' 




34 



m 8H 
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ift !9 45 Pft s mio/im 





120 




9 
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n- 






12 





@ 9A 



22 



122 
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,P+- 
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20 
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12 



@ 9B 
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iJi ^ Pft a mil/l9i;i 
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iJi ^ ^ Pft S ^12/19^ 



26' /24 




m 9E 



24 V 26' 



27 J 26' /26' /24 




fi- 
ll 



m 9F 
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^ BJ ^ Pft @ mi3/l9i)i 
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isi. m ^ m m mi4/i9m 




n- 
12 



n+ 

to 



m 9J 
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Tii m =^ m m mis/i9i5x 




HI 1-OC 
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m m m mwim 
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iJi ?a 45 Pft a ^17/19 111 
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itt 9! 45 Pft @ ^18/1931 




01820007.9 ^ m m ^19/191)4: 




m^B^ (V) 



m 14 
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